Light, moderate, or heavy grazing did not affect total herbage production in rotationally burned slash pine plantations approaching the first pulpwood thinning. However, carpetgrass tended to replace pinehill bluestem in the composition in proportion to grazing intensity. Grazing since tree regeneration has not affected tree crown cover, but heavy grazing reduced tree basal area. Increased tree dominance decreased herbage production, as predicted by earlier studies.
Much southern forest range is subjected to concentrated use. The same tract of land is often intensively managed for timber, grazed yearlong, and hunted heavily, year after year. Such management practices as livestock grazing, timber establishment and growth, and prescribed burning often cause major changes in the plant community. Knowing what plant changes to expect will aid planning for effective resource use.
Seasonal grazing effects on southern bluestem (Andropogon "pp.) ranges have been reported (Duvall 1962; Duvall and Linnartz 19h7) , as have yearlong grazing effects on slash pine (Pinus elliothi) plantations S-10 years old (Pearson and Whitaker 1974b) . Several aspects of herbaceous understory-tree overstory relationships have also been studied, including herbage quality (Wolters 1973) , prescribed burning (Grelen I97h), and plantation age (Pearson and Whitaker 1974a) . This paper reports some effects of grazing and tree overstory development in 13-to 16-year old rotationally burned slash pine plantations before their first pulpwood thinning.
Study Methods
The study was conducted on three range units of the Longleaf Tract, Palustris Experimental Forest, in central Louisiana. These range units had originally supported longleaf pine (Pinus palustris), but during early logging days they had been clearcut and converted to an open grassland. After more than 30 years in a grassland condition, the range units were regenerated to slash pine at the rate of 25% of each unit per year ( 1% I -1964) . Approximately 2,000 trees per hectare were intially established (Pearson et al. 1971) .
Understory vegetation on the study area was typical for longleafslash pine-bluestem ranges (Grelen 1978) (Grelen and Pearson 1977) . Rotational grazing was encouraged by prescribe burning a different portion of each unit each winter. Successive quarters of each unit were burned during the 4 years of pine regeneration.
After the fifth year successive thirds were burned.
Annually from 196 l-1964 five pairs of 0.04-hectare plots were randomly located within the most recently regenerated portion of each range unit. Each pair consisted of one plot left open to grazing and one which was fenced. A distance of one chain separated grazed plots from fenced plots to avoid the effects of concentrating cattle along the fence. No cattle grazed the fenced plots for the 13 to 16 growing seasons since the plots were established, thus ungrazed control plots were present within each range unit for a reference as to grazing and site effects.
This study included the oldest (196 1) and the youngest (1964) regeneration areas and totaled 10 plot-pairs in each of three range units.
Twelve temporary subplots (0.22 m2) were systematically located within each fenced plot and its paired open plot during the autumn of 1976. Each subplot was measured for tree canopy cover (Pearson and Jameson 1967) and for basal area (Grosenbaugh 1952) . The frequency and percent crown cover for vines, shrubs, and hardwoods up to I .5 m high were recorded. Herbaceous species frequency and botanical composition by weight were estimated visually. Total herbage production was determined by clipping, ovendrying, and weighing, and was corrected for utilization by ocular estimate (Pechanec and Pickford 1937).
Paired t-test and regression procedures were used in the statistical analyses.
Results and Discussion

Grazing Effects
No grazing intensity tested significantly affected total herbage production as compared to the ungrazed control plots. However, grazing did affect the botanical composition ( Table  1) . The percent composition of pinehill bluestem (the most important cattle forage species in the area) was reduced by all grazing intensities. Conversely, carpetgrass (Axo~2opus a@~&) greatly increased as grazing intensity increased. Carpetgrass was nearly absent under light or no grazing but increased to over 50% of the composition under heavy grazing. Composites declined under heavy grazing which differs from the results in Although the herbaceous plants appeared to react in a consistent manner to grazing intensity, the effect of soils on shrub and vine cover may have to some extent outweighed the effect of grazing. Shrubs and vines appeared to be more abundant on the poorly drained, heavier-textured soils (Fig. 1) . Distribution of soils and soil drainage conditions are the apparent reasons for the significantly greater abundance of shrubs and vines in the moderately grazed range unit. This greater abundance makes statistical detection of grazing impacts more likely. The results therefore should not be interpreted to mean that moderate grazing is necessarily more influential on shrubs and vines than other grazing intensities.
Overstory Effects
Herbage production has continued to be related to characteristics of the tree stand as these slash pine stands have grown. The relationship between herbage production and tree canopy cover, Y= 25 82 -35.70X (where Y= herbage dry weight in kg/ha and X=(,C tree canopy cover), was very similar to the relationship younger plantations (Pearson and Whitaker 1974b) . The increase in carpetgrass may account for part of the decrease of composites.
Heavy grazing has previously been shown to reduce survival of young pines. In these stands of 13-to 16-year-old trees, grazing did not affect tree canopy cover. But heavily grazed plots did have significantly less tree basal area than adjacent ungrazed plots (Table 1 ) , probably because of the reduction in tree numbers during the first year after planting (Pearson et al., 1971) .
The effects of grazing intensity on shrub and vine crown cover could not be determined precisely because the prescribed burning schedule has maintained shrub and vine crown cover at such a low level (Table 2) . Only on the moderately grazed range unit (whose ungrazed plots supported the most crown cover of the three range units) was the shrub and vine crown cover significantly reduced. The species principally affected was blackberry (Rubus spp.). 
